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71l. AOORbi (C'iq!, St•te, Ind # ('<*) 
hpiu:tmal\t of the Navy 
Wubin.gton. 25 DC 

9. PIOCUAIMENT INSTRUM.lNT IOINTIFiCATION NUMll«!i 

't 

16 1\.WPU!MINTA«Y NOTAflON 

11ur...._m~ Ju 
MOM hb . 19blf0 

'IT.,.cdpt of a preaen.t•tio.n given on 17 Jan 1962> 

P'fE.\.O 
0, Woc'k nuft'!Wr) 
Oc11uanography 
'J:hel'IJIAl 

~9_i IMACt (~ on_.... It Ml!'tr.t.trr .t1fwl 'fly 0, ._ .,.....,, 
• ltl"f ".l'b,le report de1e:ribes the Ml/AN>-2 infrared line-&eamting equipment, its tnatallat::ion :l..n 
P2V-5P aircraft lulilQ 131403. and SGlll.e results obta:b1n with it tn the course of investiga.t:l.11 
the detectability of wakes gen4uated by submarines. The report includu infrared imagery of 
wakes generated by 'the aid1et submarine USS l•l operating completal.y 1ub111erged at a keel 
depth of ft in Chesapeake Bey. of • two-mile ..long vak.e of a anorkcUing submarine, and of 

. natural sea eudace thermal bat~kground pat terms i:n the Atlantic Ocean. • 



.. 

·mamacAL won a 
NA fA IIDEVCU AllUr.:mu DllllU.RED DEVILOPMENTS ( tfw) 

-- -----------~ ---- - -- ----------- - - --
ho month1 ago I had the p:r1Tilep ot speaking to a number ot you on 

the subject ot airborne inrra'Nd oceanopaphic mapp1.ng. On that occasion 
I d~.1cu11ed pu•ivt 1ntrar1d mapping devicea, which can produce thetlllal 
pictures of objeeta W'l.da.r 1UrM1Uance--even 1n absolute darknersa .. --by 
Tirtue of Mall te111Per&ture ditterencu they exhibit. In these thermal 
p1ct.u:ru wam object1 appear light and: cool objects appear dark. 

On that earlier oecuion I pclnt•d out the value ot an infrared wc­
ing device aa an ocMJR,gnphio lnltl"MH:t. htrared ptot.u:rea ot thermal 
anc:nalie1 tn t.he water were 1hown·--1uch a1 this overflow ot cold trHh 
r'eservoir •t,er iato the ooeen (ti.pre l)-and this oloud .. like the1'm&l 
structure in t.he water { tipre 2), whioh IUIC'Mted the po111ble uae 0£ 
intrared iupping tor pred.iet:lnt IC'na.r ranp1. (The two paallel dark 
lines are due to a Cl"tllping of the HOor<ling tilm and are to be dt1re­
ga.rded.) It vt-1 auo pointed out that an inlrut:d 1;nt111 could be ued 
tor nipttU. detection and part.Ul claN1tioat1on ot 1h.t.p1 at 1ea·--a1 
this intra:red picture a daltl"O,_- illu.1t.l'at•• (tip.re l). 

Since the prtn:atpal objecti•e ot the P'O'IJ:! that I repre1ent 11 the 
drlelopmet ot a device tor detacttns: 1u'tlm1rgld 1u\aar1ne• bf detecting 
1:tteet1 theJ' prod•e on t,t. Ml 1vtaee, it 11 appropriate that on thie 
oee11ion I dieeiusa the irt1tl"W'll.en.ts we a.re u.aing and scne ot the reftlt1 
that we have obt&iaed with th• ag1in1t eu'bmartnea. 

The opent1on ot our bu1c Q'lt• ta illuat.rated ill th.ta diaii:ram (t1.f• 
ure 4). All oll>jecta radiate tnt:r&recl enuio at a :rat"• tllJ:iendent cm their 
abeolut.a t9'1Pe.raturee. A 1111411 portion ot the int:rarect radiation emitted 
by the object• under WrTe1llanc• 11 intel'cepted b;r thie scanner airror, 
which ii :mounted. cm a rotatint att vhoae ui• 11 paallel to the tlight 
pa.th of the airoratt.. A1 the 1camer l"Otate11 radiut enero t:rom. uch 
object point alone a liae perpendtcu.lar t.o the flight path h sampled n­
que:nti.all;r and toou•ed by means ot a parabolic mirror onto an inlrU'ed 
detector 111&1nt&1ned at Uqutd nlvogt1n temperature. In the detector an 
electrical mi.pal proportional to the 1.li>inl1n8 infrared radiation it 
generated. This signal ia a11pliti•d and passed on to a glow tube which 
•its ligh.t vhoae int.1st t;r ie proportional to the electrical signal s.­
preued on 1 t. Light from the glow tube is toeu.eed to a amall lf>Ot bf 
means ot a microscope obJectivet which is also flount.ed on the rotat1n1 
shalt. The intens1t:r-•odulated spot of light 1c1.ru1 acrose a piece ot 
elowl;y-ad:vanaing photo,gnphi.c ttla in qnehronia with the scanner. 11 
t!':.ei dreratt ad•a:ncee, a 'Aide-angle 120• field of view is swept out by 
the :iicanner and recorded on photographic til• in the form ot a continuous 
strip 11.ap. 

• 
- l .. 



Bart we '''' a piotve of tba 4).po\11\d baaic AN/Ml>·2 qatem inatialltRt 
o'Nr a small opctnc in the cl.Hid-off ~.bq ot a P2V aircraft (tis· 
ure $). In tb:a, after nctian of tbt aircraft we see some uceeso17 units 
inoludq a 11)..lli, c.._.~,--•,._vi...,_. (tipre 6). 'lideo informat:l<m 
from \be aoam•r i• 11.lo rieoorded • pho'tiiograph1c tilm in the m-lli,. 
ft'lb film 1• npt.d~'l'Oe.-ed •tlUnuoualf and puaed Oftr an illW!dnated '1..._ 1crec a. that .·an. omef'Ver 1as a contuuou1]Jr ad'tU.cin1 infrared 
pictu.re · d tle \trrua tJelow with a delq ·of a\out ten ••·c.c>ndli. An iln· 
aediate tilflq iA et.tber A-eoope or 1-ecope fCN 11 aleo a•ailable on 
th11 aaU oec:l.l:lo1cope. 

Hee •M M1U1 reaulte obtUMd wlti tbe A.N/MD-2. Thie 11 a 2-mil• 
long c"l wake.....,'*" IJJ a 1nodl8Un1 eu.lmraru,e (ti.pre ?), tt ap­
P·HN that, iA tllil ••, til9 ,...._:!.• ot .U tcrma\ion ii a atirring 
ot· c1ool •btuf'ue vatier to tbe nrfa• 'w tb:e ·1v.taartn.. 

l•t w•C.U ••a S81'i• ot Wrared p1ctare1 recof'ded ill an •••r­
ciae eontGo\84 18 ~1~,..U• C.ta \lw *"Al RelMrOh L&bora:t.or,. in tbe 
vioim:t.7 or tibe ...... 11o" ~ nu.r AmapoUa. h 8-toot .d::la-
t:ter ••• , ..... * m-1, whilll paPU.otp&l.ed in the cercin,.11 ... 
north ot tbl lll!i.dp u 1. •14 IPOt w\illl a arm waa., prior to ft•J'IS.nc 
at illle blgJ.nnt:ng of i<he ftrat ev·ent ( fipre I). The bridl• t.1 HID u • 
cold dark lt_..-..,th• 1:1.t*l• h.'lllpa alon1 ti. bridp are 1upportt.1'1 piers • 
.._ we ~ht lfOt.• -. tu llridp •rrHPond to the .... engine hood.Ii ot 
v:e>rd•l•· A patrol ..... 1 "4oh wo Mr'Uei.pftad a the __.e:l.n ii \ 
rtlndt.Da 1JJ 101.itllil ef ·tih• ~. fhta pi.ctve wa• r1CIONed at the tw 
ot hie:h Bl&Ck w.w. •t• tb:e curiou tb:...:l pat.tern• oa the 1urt&0111 
ot the water. 

T'h11 picture••• reOOl'de4 a the next aircraft paae, ; mlnut• after 
'the prwe:ilq one {fipe 9}. In tbe mel!lltia, tbe mid&et n\llta.rine ha• 
nmei-sed w a. -.i Wtll ot JO i.n ...S 11 11...., tola:rd the bridge at 
a apeod ot .3 Jimcte--lAarSJ:i.1 t. wam wake a• it p:rooeed,1. 

!ht1 pt.ctUN •• NOOZ:\Wd: on tba n,ot pan 6 m.ate1 &t'ter the .pn­
c•tnt OM (~e lO). !he 1.4ftmce ot the 1u ...... ed aubm1u.•i!1e can be 
tollow1ri iv t.ha lidTanoe ot the wH pat1*'n. 

ftd.• i&t~ed pictiJ.re RI neordM at the btliaminl ot the naat 
evant,. which wae coaducte4 1outh ot the 'bridle abou.t l-l/lt houre: alter 
high slaek w.tw .(f~re 11). Was wa.k•1 e-erated bf' the submerged 
wbmarine and the J:l"attel ve111el are r.dil.y diati.c1Ut1hable ap,intt the 
rather o011Plic•t1d natwel themal \:lack:g:round or the bay. V .. shape wakH 
du to mttaa ot tbe slow]Jr ......,. tide w.tert about the bTidfe phr111 oan 
o. seen. 

these Cheeapeake Ba1 picturn were recorded during ~:1::ivember 1961 
tl",e HMitint.7 of the d/AAD·:C wa.1 1n1oh that externded a:rea target tem .. 
perature di!fe:rences as aall as 0.010• could be detected. Since that 
ti.Ile new i:i.fnred detectors havtnc a greater sens1tivit;r have been 

' ' 
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procured and the AN/AAD-2 is being modified to accept them. This picture 
shows the metamorphosis or the AN/AAD-2 toward the more sensitive con­
figuration (figure 12) • The principal change has been the addition of a 
mercury doped germanium detector which, when used currently, is main­
tained at its required very low operating temperature by use or liC'l'id 
helium. If the pertol'llWlce ot thh detector meets expectations, a 
closed-cycle liquid neon cooler will be procured to provide adequate 
cooling ot the detector and eliminate the need for handling liquid he­
lium. This picture shows the modified equipment as it will appear in 
use (figure lJ). n is expected that the current series ot m..>di ficat..'..ons 
and laboratory tests will be completed within the next 2 weeks a··· t"at 
flight trials will begin thereafter. 

In the event that these flight trials yield favorable rJsults, seri­
ous consideration should be given to conducting a fleet evaluation of 
this type of device. 

lk>)t<o) 
F.K:--Moser 
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NADC-AW-N6208 

FIGURE l - Infrared Picture Recorded hy AN/AAD-2 of Takanassee 
Lak.e Reservoir Overflow into the Atlantic Ocean 

FIGURE 2 - Infrared Picture of a Natural Sea Surface Thermal 
Background Fattern and Submarine on the Surface 

.. 

• 



. - . ' ~ r
~W'.'5':"Ji?=>7J5C'l~ ... ;:;e;<>t.:::;£Q."W .. "'i:-~~~~~~•t."i'™...,~~~~~;'5 

\J1 

GLOW TUBE 

,\-~-\--.~. ~ 
--. ~ _____,,, -\_. . 

\ 

\ 
~li1-0"-""\ 

\ 

00 
at:_ ~-~":Tu 

- - . - .. --

I 

-~ 

SCANNER 

r ;r:: £i!. 

! . 

' I , . 
-~ 

FIGURE 4 - Schematic Drawing 0£ In£rared Detecting Set AN/AAD-2 
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tTGURE 7 - Infrared Picture ol a Two Mile Long Cool Wake Generated by a Snorkeling Submarine 
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FIGURE 8 - Infrared Picture Recorded Over Chesapeake Bay Bridge 
Showing Midget Submarine SSX-1 on the Surface (Black Dot), 
Patrol Vessel, and Natural Background Pattern 

FIGURE 'J - Infrared Picture Showing Warm Wake Generated by 
Midget Submarine Immediately After it Submerged 

Infr1rsd Fi:-t-:.:re Shcwir.g N"arrt WaKe •Jenen.7.e.d 
by !lidget Submarine Advanci:-11$ at 3 r.nots at 
30-Ft Keel I:F!ft,h Six Minutes .\.f':.er Submerging 
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FIGURE 11 - Infrared Picture of Short Warm Wake from Midget 
Sul:lnarine Recorded Shortly After it. Submerged 
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FIGURE 12 - AN/AAD-2 with Liquid-Helium-Cooled Mercury Doped Germanium Detector Installed 
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FIGURE 13 - AN/ AAD-2 Showing Recent Modifications 
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26 Aug 2016 

MEMORANDUM FOR THE RECORD 

FROM: Division Director EO & Special Mission Sensors, Avionics, Sensors and E* 

Warfare Dept (AIR 4.5.6 

TO: Office of Counsel, Naval Air Warfare Center, Aircraft Division (NAWCAD) 

Subj: SECURITY RECOMMENDAION FOR FOIA REQUEST, DON FOIA CASE 

FILE NUMBER 2015-008952 

Ref: (a) SECNAVINST 5720.42F, DON FOIA Program, 06 Jan 99 

(b) Executive Order 13526 

1. Recommendation. AIR 4.5.6 reviewed each document and has the following

recommendations listed by each separate document covered under the subject:

a. Document (2) of Subj. NAVAIRDEVCEN Report No NADC-AW-N5916, 5 Jun 1959,
“Submarine Wake Detection Program” (AD-C955796). Information found to be
unclassified and releasable in its entirety.

b. Document (3) of Subj. NAVAIRDEVCEN Report No NADC-AW-N5917, 8 Oct 1959,
“Infrared Wake Detection” (AD-C955804). Information found to be unclassified and
releasable in its entirety.

c. Document (4) of Subj. NAVAIRDEVCEN Report No. NADC-AW-L5932, 23 Feb 1960,
“Submarine Wake Detection” (AD-C955797). Portions of the report found to be 
classified under Section 3.3(4) under reference (b). Remaining portions of the document 
found to be unclassified and releasable.

d. Document (5) of Subj. NAVAIRDEVCEN Report No. NADC-AW-L6005, 30 Mar 1962,
“Submarine Wake Detection, Flight Trials of the Reconofax Camera” (AD-C955798).
Information found to be unclassified and releasable in its entirety.

e. Document (6) of Subj. NAVAIRDEVCEN Report No. NADC-AW-N6207, 3 May 1962,
“Airborne Infrared Oceanographic Mapping” (AD-C955799). Information found to be
unclassified and releasable in its entirety.

f. Document (7) of Subj. NAVAIRDEVCEN Report No. NADC-AW-N6208, 8 Jun 1962,
“NAVAIRDEVCEN Airborne Infrared Developments” (AD-C955801). Information found to
be unclassified and releasable in its entirety.

g.



 
  

h. Document (11) of Subj. NAVAIRDEVCEN Report No. NADC-AW-N6304, 20 Jun 1963, “Use 
of an Airborne Passive Infrared Mapping Set for Submarine Wake Studies” (AD-
338356L). Portions of the report are found to be exempted under reference (b) Section 
3.3(6). Remaining portions of the document found to be unclassified and releasable. 

i. Document (12) of Subj.  NAVAIRDEVCEN Report No. NADC-AW-6303, 31 Jul 1963, 
Submarine Wake Detection, Flight Trials of the AN/AAD-2 Infrared Mapping Set in a 
Cessna 310-B Aircraft” (AD-340804). Information found to be unclassified and releasable 
in its entirety. 

j.  
 

 
 

k. Document (14) of Subj. NAVAIRDEVCEN Report No. NADC-87161-50, 28 Oct 1987, 
“Applications of Airborne Passive Infrared Mapping Devices to Military Oceanography” 
(Reprinted from Proceedings of the First U.S. Navy Symposium on Military 
Oceanography, Volume II, 17-19 June 1964) (AD-C042316). Information found to be 
unclassified and releasable in its entirety. 

l. Document (15) of Subj. NAVAIRDEVCEN Report No. NADC-AW-6421, 27 Aug-1964, 
“Infrared Radiation from Ships” (AD-353610L). Portions of the report found to be 
exempt under reference (b) Section  3.3(6). Remaining portions of the document found 
to be unclassified and releasable. 

m.  
 

 
 

n.  
 

 
 

 
 

o.  
 

 
 

 

 



 

 

 

 

 

2. Basis of Recommendation. All information was reviewed with current class guides and 

what is considered open source information. Appropriate recommendations made above 

with respect to findings. Documents found with portions releasable were sanitized based 

on class guides and reference (b). Such disclosure of Department of the Navy classified 

information would give potential adversaries insight that would present a significant 

threat to national security. 

3. Exemptions Utilized. Two separate exemptions were utilized in the determination of what 

information should be sanitized or exempted from release via Freedom of Information 

Act (FOIA) request process. All current Classified Military Information (CMI) has been 

sanitized out of the document under FOIA Exemption 3, Executive Order 13526 Sections 

3.3(4) and 3.3(6). This Executive Order Section covers CMI that was originally classified 

over 25 years ago from date of this memorandum. Subject matter experts within AIR 

4.5.6 were utilized in making the exemption determinations. 

4. Point of Contact. The point of contact for this security review and recommendation is Mr. 

Paul W. Reimel, AIR 4.5.6 Division Director, paul.reimel@navy.mil, 301-342-0100. 

8/30/2016

X Paul W. Reimel

Paul W. Reimel

Signed by: REIMEL.PAUL.W.1229241016  
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